NF-kappaB regulatory mechanisms in alveolar macrophages from patients with acute respiratory distress syndrome.
Activation of the nuclear regulatory factor NF-kappaB occurs in the lungs of patients with the acute respiratory distress syndrome (ARDS) and may contribute to the increased expression of immunoregulatory cytokines and other proinflammatory mediators in this setting. Because of the important role that NF-kappaB activation appears to play in the development of acute lung injury, we examined cytoplasmic and nuclear NF-kapppaB counterregulatory mechanisms, involving IkappaB proteins, in alveolar macrophages obtained from 7 control patients without lung injury and 11 patients with established ARDS. Cytoplasmic levels of the NF-kappaB subunits p50, p65, and c-Rel were significantly decreased in alveolar macrophages from patients with ARDS, consistent with enhanced migration of liberated NF-kappaB dimers from the cytoplasm to the nucleus. Cytoplasmic and nuclear levels of IkappaBalpha were not significantly altered in alveolar macrophages from patients with established ARDS, compared with controls. In contrast, nuclear levels of Bcl-3 were significantly decreased in patients with ARDS compared with controls (P = 0.02). No IkappaBgamma, IkappaBbeta, or p105 proteins were detected in the cytoplasm of alveolar macrophages from control patients or patients with ARDS. The presence of activated NF-kappaB in alveolar macrophages from patients with established ARDS implies the presence of an ongoing stimulus for NF-kappaB activation. In this setting, appropriate counterregulatory mechanisms to normalize nuclear levels of NF-kappaB and to suppress NF-kappaB-mediated transcription, such as increased cytoplasmic and nuclear IkappaBalpha levels or decreased Bcl-3 levels, appeared to be induced. Nevertheless, even though counterregulatory mechanisms to NF-kappaB activation are activated in lung macrophages of patients with ARDS, NF-kappaB remains activated. These results suggest that fundamental abnormalities in transcriptional mechanisms involving NF-kappaB and important in the inflammatory response occur in the lungs of patients with ARDS.